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ROTHROCK’S TRIGONOMETRY 


ANSWERS 
TO EXERCISES IN PLANE TRIGONOMETRY 


Pace 6 
21 16, 22. a=14.4. 23. @ = 12. 24. b= 9. 
25. b= 162. _ 26. c= 24, 27. a=TVb, b= 14. 
28. a= 100 V6, c= 250. 29. Area = 200. 30. Arca = 
2500 V/21 = 11,456.4. 
Jeers) IL 
Siebe, 225 tit, “23 00d. 24, 4/60 25. 
26a). a Rea 28. 0. 29. ow. 30. 2-2. 
ee (Caine) a2) 14 sine 
sin?a 1—sin’a 
= ila orle 33. 1+ == oss on es 2 sin aV1—sin? a. 
1—sin’« \/1— sin? a sin’ @ 
ey RN 
34. ees ee en) 
(1—sin’«)? 1—sin’« sin’ @ 
Pacer 12 
aren ae 2 
pe cas ot ee 2 
tan « tan «@ 1+ tan? « 
1 — tan’ « g7, 2+? tana gg, L— tana + tanta _ 
tana — : V1+ tan? « 1+ tan « 4+ tan’ a 
i 39 (1 + cos «) (1 — cos’ «) a BI 
; COs? & COS & 


V1 + tan? « 
4 2 2 
ogy, ae (L—cos"«)" 49 cosaV1—cos’a. 44. cosz= 
cos? «(1 — cos’ @) 


a il cot # 1 Vese?a —1 
V1 — sin? a = —= i = VS 
V1+tan?x WV1-+cot?x secv ese x 
1 


B 
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ine T= cos ee 1 Ser eeeeey 
sin @ fil co BA see) @ = Ike 
Viera sin? x COs & ~ cota 


45. tana = 


SS sin wv 
a =. 46. cosv= V1l—sin’s, tanv= 


SZ 
VE ae yy) eee ee 
>/1— sin? # 1 
cot ¢ = ————_, see & = ——_,, 80 t= — : 
Sil & \/ sim Sin & 


47. (1) sna= V1 — cos? a, ein HPSS 


(2) sin eS ue) “_, cosa = pane Swe etc.; (3) sing= 
V1 tan’ « V1 -+ tan? « 

ail oe Cosi Ee ete. 

V1 + cot? a V1 + cot? x 


Pace 22 


1. 200 cot 35° = 285.6. 2. 875.66 (by use of logarithms). 

3. 5000 cot 30° = 5000-V3 = 8660. 4. 1 (42)? cot 67° = 373.968. 

1 (1225) sin 45° = 216.54. 6. 1125. 7. 733.01 (by use of 
logarithms). 8 4050. 9. 1248. 10. 880.2. 


Pace 33 


Barely esr) (0 Cre B47 2. (4) 2478 coub0” aoyad 3 (6)10 
(OI) 0; (9) 2; hoy 


Pace 39 


W081. 9. CH reas) Oy en (eee 
10. (1) 135°, 315°; (2) 60°, 120°; (8) 120°, 240°. 


PacE 42 


Chl, eit OS. 2O¥ rane 23. cos 90°. 24. cot 20°. 
25. —sin80°. 26. —cot60°. 27. —sec20°. 28. tan 80°. 
29 'sin 40°, - 30. —¢os 50°. “Bist sin 40° fan 7° 
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Pacer 45 
1. 90°, 60°, 45°, 30°, 120°, 135°, ay 20 oe 
ae 10° 45 748. 6? 
re 3. 85° 56! 37.2", 21.486°, 94 5379°, 157.563°, 


— 22.918°, 305.577°. 


Pace 46 
4. (a) 79.7957°; (6) 27.2957°;  (c) 54.0563°; (d) 390°; 
(ejez2° sf) 51.8873°. 7.4(@) 80°; (6), 300°; (en 18%; 
(Garis Ce) 60°; (fF) 140°: Gy 120° 
Pace 53 
15. sin(#—y)= 2 ,tan(a+y)=—T7. 16. tan(a—y)=0, 


cos(e—y)=1. 17. ‘en eee cot(@+y)= 


Pace 55 
1. sin2¢=—24, tan2e=—24. 2. tan2¢=—120, cos2e= 
—i}t, 3. sin 22=1V3, Coscia =e 2,V91 5. 129, 
Grer(Vo—V2).0 7. 2. 8 V3. 9. % 10 2) 10 


fo} 
WD al 


12. 29% 13. sin 22 0! =12-V2, cod oe? 30! = 42 +-V2. 
eee 15, 4A V2 2). 


Pace 57 
1. 2sin 25° cos15°. 2. 2sin 55° cos25°. 3. 2cos 50° cos 10°. 
4. 2cos 5d° sin 1d-. 5. 2 cos 35° cos T° 6. 2 sin 35° sin 7°. 
7, 2cog 40° cos15°. 8. 2sin15°cos25°. 9. —2sin 50° sin 30°. 


at 6 ; 
10. 2cos™ cos —=- 1. 2sin-~Ocos-- 12. 2cos20sin@. 
Tease: ead 


Pace 58 


13. —2sinnOsin6. 14. 2 cos“Tsint 15. sin 60°-+sin 20°. 
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16. sin90°—sin10°. 17. cos20°—cos60°. 18. cos70°+cos 50°. 
19. sin 7— sin a 20. sin (2n—1)6+sin 6. 


“a 


PAGE 73 


1. c=153.95, b= 182.46. 2. ¢=4007.8, a = 592 
3. B=50°4', C= 60° 35' 50", c= 138.36. 4. A= 55°17 33", 
C,=89° 59! 58", c;=2811.187, A,=124° 42' 27", C,=20° 38! 4", 
¢, = 988.375. 5. B=5°56'39", C=112°39'3", ¢= 2003.3. 
6. Impossible. 7. a=7061.6, c= 7432.8. 


Paces 75 


Ty Ajit? 59" 2145", CO == 20° 18" 81b'o a G02. ee 
67-48) 1b = 33° 50'S a= oie 3. Ba11" 101290" 
O = 88°40! 1" a=786.25. 4. Be 131%450 41" a= 0-20 77 
ce = 9895.0 (5- iene Tables), or B=I3l 40! 37:3", A= 
0° 26'10.7", c=9871.88 (using Bremeker’s 6-place Tables). 
5, B=17T° 27 25.6", C= 142° 58104" a= 126714. GA 
7° 31'40", B=63° 8' 44", ¢ = 10330.7. 7. B= 2b° 84" 57.8", 
C=92°10' 22.2", a=11025. 8. B=057°2' 56") Ca240° 21740 
a= 28b.07. 9. A=19° 6' 48:6", B= 36° 43! 1 ae = 4 (a0. 
10. A=28° 45' 22", C=74° 54'14", b= 9.9396. 


a4 


PAGE 77 


OSI 20 b= 1849) eee 82330 30) aoe 
ee AR. 5, a = 382.04. 6. c= 247.95. 7. Perimeter = 
687.1. 8. Areg = 1568.75. 


Pace 80 
Using 6-place tables the answers are as follows: 
1. A= 44° 29' 48.4", B=48°9'14.0", C= 87° 20! 57.6". 
2. A= 89° 20' 11.8", B= 58" 3928.30, C=38° 0'19.0", 
Cee = 29224 20.64 B= oT 405.6", C= 92° 45! 24.8", 
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4. A=32 0'35.0", B= 64°59 40.0", C= 81°50" 44.8", 
5. A= 76°33! 48.8', B=32°18' 27.3", OC=121°7' 43.9". 

(The above answers will be slightly modified when caleu- 
lated by use of 5-place tables.) 


Pace 8&2 


dec — 9) 20) b= 5676.87, = 6609.8. 2) CO = I7 2130) 
Ga leZ.09, ¢== 192.33: 8. A405 130 52), B= ei 193i 
a= TAA96. 4, A=67 28! BINT Bor 19" 5",- c= 1840.9) 
5a to? 26! 33.3", B= 32° 1s TA, €=0.20015. 6, A= 
12713! 33.5", C= 146° 15 26.0 eels 7. Aa oie Ol 
gf AeA A AO! 216 ¢ = 631.50. 8.) Aad” 10) oO 
142° 59! 472", ¢= 89.15, or A, =160° 40’ 562", C, =1° 3 Be 
DAL" qq 4. 2179, 9. Impossible. “107 B= 33" 57! 42", C= 
Slate 1569.9. or, = 19 2 ee C0 Le 
373.14. ds A= 38° 1246 B60), C= 81" Ane 
2 A— 106° 46! 42", B= 4653'12", C= 26° 20° 7%, 13. Ae 
41° 24' 35", B= 55° A616", C= 82749! OU) 44. Ae dee 
pi eer — 1479 31.2", CG = 19° 5506.2", 15. Aoi: 
29'15",, B= 50° 54! 32", C=78° 36'19". 16. K= 47045, 


(use logarithms in Ex, 16-24). 17. Le = 89,518.03 
1s. AK = 131,042. 19. K = 86,730.6. 20. iW =1,885.0. 
21. K = 86,342. 22, = 857.48. 2a 1G SiO 
24. K =7,269.4. 
Pace 89 
is, 2.2. 38. 4 4v8 Si4v2. 690 


10. 0°, + 90°, + 180°. 
Pace 94 


In the following answers, r is taken positive and the small- 
est trigonometric angles are indicated. 
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2, r= 18, b= 22° 3712". <3) r= V180— 63° 26' 67 
4. r=10, 6=30°. 5. r=5.427, 6 = 63° 49! 50.6". 


JeAein, (yt 
= == 72°. 32! 40". 2 r= ed = 20° Oe, 
, ™S> rail, ¢6= 71° 33" 54" eee = 3b) eae 
p= 4b", 0 = 86°. 37! STE 5S. rae = 15 - Or a 
OT AW. 66. f= vy 29, b= 21 450 =e 


PaGE 95 
2.2 12°21" 6" 3. we 139° 55! 26% or (Gb O'eae 
4. «= 134° 28' 19” or aoe 37! di 5. x=19° 26' 36” or 
— (86° 49! 24"). 6. #=72° 13' 13” or 208° 10' 13”. 
In each answer above multiple angles may be used giving 
any number of additional answers. 
PAGE 96 
2, e@= 19° 19' 18.5". 3) 266716) 554") ae & = 21 so! 
68.2" 5. w= 18° 2625.1" 6. m= 147° 89" 22.6". 
Pace 97 
2. o=7° 12! 48.5". 3. 2= 15° 39'15". 4. 2 = 3° 29! 27", 
5. Solution impossible. 
PAGE 98 
1. @ = 45° 20! 20". 2: @ == 910s 37 @= 79" 6" 
4. = 30° 50’. 5. x= 62° 23). 


Pace 100 
a. (1) r= V138, $= tan (2); (2) r= V40, d= tan (3); 
(3) r=3V2, d=tan7(—1); (4) r=ViI7, $= tan (—4); 
(5) r=5,@=tan 44-7; 6) r=6,¢=—90°; (7) r= V41, 
g=tan'(= ; °); (8) r= Bp por 60% pele 35/7 
=2433; @) z=— 3424; (3) z= ELE one! aren 
(4) 2=1, 0,07; @) s=—1, asset : 
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Pace 101 
2. (1) 2=+7%= cos 90° + isin 90°; 2) z=14+i=v2 
(cos 45° + ¢sin 45°); (3) z=44 hia (cos 45° + isin 45°) ; 
V2 
(4) 2=2, —4=2(cos6+7sin 6), 4(cos 180° + isin 180°) ; 


(5) z= Et = 005 135° +isin 135°; (6) p= atti ie 
/2 fed 


“= 


cos 120° + 7 sin 120°. 


Pace 103 
2. 2= cos 60°+7 sin 60°= + wy z°=cos 120°+ 7 sin 120° 
#= cos 180° + Z ae 180° = — 2" = COS il 60°) 
+ isin (760). 3. 2=cos 150° +7sin 150° = _¥8 + = es 
cos 300° + 7 sin 300° = a — Ney } z* = cos 600° + 7 sin 600° 


= 2 = cos 900°+7sin900°=—1. 4 2=~/2 
(cos 225° +7 sin 225°)= —1—7. #=4V2(cos1125°+i sin 1125°) 
=4(1+47). 2° = 32 (cos 2250° +7 sin 2250°) = 327. 


Pace 104 
3. 1) 2 =32= 82 (cos 2 ke +7 sin 2 kr). 2 
2(cos= F + isin aah %=Z2(cos0-+ism0)=2. 4= 
5 
Dire os eee a 4 ene: 
2(cos =F +i sin =). z= 2(c0s = + isin = 2, == 


2 (cos SF +i sin“), “4 = 2 (cosh + z sin) (2) aa) 
5 i) 5 5 

90° + 24180° 

= cos (+2 hn) +isin (5 +2 kx ): z= eos FEIN 


+7 sin Ape % = cos 18° + 7 sin 18°. z = cos 90° 
5 . 
+7sin90°. %= cos 162°+7sin 162°. 2, =cos 234° + 7 sin 234°. 


2, = cos 306° + 7 sin 306°. 
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Page 112 
7 , 
(wh) e'? = cos ar isin es (2) &@ = cos7+isinz; 
ils 
(8) e it — cos$a+isin $7; (4) e'#=cos T+¢sin 7; 
_% ; 
(5) pie a ees (—7); (6) e F=cos5—t sin a 
s 


(7) e ?=cos ae sin 5 =; (8) oe"? cas eet S sin ae 
=—cos@—isine 8. (1) ei ae 7 (2) i 


Se 


(3) etm; (4) o'3; (5) 04; (Be > 9. Vea1.648, 
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PAcEe 124 
1. A= 65° 38' 35", B= 72° 12! 29", c= 81°38' 45". 2 A= 
56° 41953", B=57° 39! 18", 260711 oo Pe s3. 1b =—96 202 


a=38 20' 30", c=97° 57 28" 4, A=i20' S14" b= 
99°. 46' 45", ¢= 85° 3' 7", 35. Bawlip'ay 2 gs a0 ae 
b= 165° 31! 45". 6. == 409 54S") 6 = 16 9487 wee 


To 12/465" 7.) A ob eee 49° AS ITE Go eee 
8. A=34°13'50", a=382° 5718" c= T 5° 15', or Ay 145° 46! 10" 
d= 147° 2' 42", c, = 104° 45". 9. A=129° 14' 53", B= 
102°10' 19") ¢ = 79%-50' 59". 10. a= 98° 40! 57", b= 
104° 19' 26", c= 54° 6' 46". 112. 46.65 in. 12. 565.49 sq. in. 
14. (1) Impossible; (2) 6=c=32°31' 30") B=—C = 56° 49' 45" 
or b= ¢,= 147° 28' 30") B=C=123° 10°15", 6) C=AS 
122°56' 10", b= 77? 44030! Sashes lt Se 
60° 59" 54", c= 46° 26): © (2) BH OIL 24121") C= 98° 7 180 
= 99°04) 6)", 
Pace 125 
16. Lat. 40° 6' 55" N., Course E. 5° 50'17" S. 17. Course 
W. 31°8'17"S., Distance 3533.6 miles. 18. Lat. 41°3' 56" N., 
Long. 58° 58'41" W. 19. Face angle BOA=76€ 7! 32", Die- 
dral angles 0.4 = 74° 25' 23", OB = 49° 56' 58". 20. 54° 44'7", 
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Page 135 


1, 7 = 94°12! 28", b =78°0'32" c= 66° 36°26". 2 A— 
36° 35'12", B=72° 32! 18", CO = 83° 8! 28". 3, 4=57°38) 16" 
B=126° 57' 4", C=67°9' 24", 4. eens 
74° 5! 46", c= 98° 57'98". 5, a= 30° 49! 42", b = 47°29! 14", 
C=79°15'. 6. a=68°37', B=132° 39'17", C= 52°41! 45", 
7. A=127° 14'9", B= 33° 37/19", 241° 20°40" 


Pace 136 


Bia 00: 10'25", b= 73° 47°30 eo = 40° 21" 48" om Ae 
eg 17' 56", B= 48° 51! 06", c= 159° 47'48", 10. No solution. 

ia —O2 18'30", a = 40° 46'.38" C= 30° 20'56"", 12. BS 
33/19", 6 = 98° 55' 4", C= 63° 35' 20" or B= 219° 24! 44" 
b= 20144’, C=116° 24'40". 1S eA = 09943) A oe 
46° 45'42", C= 69° 54' 24" or A= 18° 34! 30", a= 14°18! 52", 
O20 36" 14; B= 59° 45! Te = 218° 52!) ea 220280 
Otte) db Oo, C= 68739' 56", C= 96" p52": 15) No 
Sormmon.» 16. B= 54° 25' 40", b= 116° 42' 18", c= 27°. 16150", 
Greipel bb 2609 0 =/040" 5! 42" c= 16243010" 17, ANO 
solution. 18. G00 bb Be 120 200) ba 84) 0 288 
or a =120°5', B= 158° 42' 52"", 6 = 155° 14’ 50". 19. A= 
AGet3 46", b= 102° 30'16", ‘e==.98° 1573". 20a 
ge 1G32", B= 145° 36'S", c= 44° 1655". hil, he 
69° 17445". 22. c= 67°17'52". 23. 74.35 in. 24. 52.16 in. 
25: 669.2-sq. in. 26. 162.1 sq. in. 27. 104.08 sq. iv 
28. 148.31 sq. in. 29. 7,437,800.0 sq. mi. 30. 71,515,000 
sq. mi., or 27,558,000 sq. mi. 


Se ; 


Pace 140 


1. Distance = 2706 knots, bearing of Boston from Liverpool 
N. 75° 19! 42" W., of Liverpool from Boston N. 51° 18' 4" E. 
2. 2565.9 miles. 3. Distance = 3010.26 knots, bearing of 
New York from Greenwich N. 71° 34' 22" W., Greenwich from 
New York N. 51°12'50" E. 4. (1) Lat. 39°15! 45" N., Long. 
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57° 23' 21" W.; (2) Lat. 33° 23'38" N., Long. 34° 37' 8" W. 
5. 7423 miles, bearing of Calcutta from San Francisco N. 
30° 54' 53” W., of San Francisco from Calcutta N. 26° 4' 31" E. 


Page 142 


1. Observation in forenoon at 53 min. 44 sec. after 8 o’clock. 
2. 46 min. 53 sec. after 1 o’clock, p.m. 3. Sunrise at 40 min. 
14 sec. after 4 o’clock. 4. Sunrise at 34 min. 1 sec. after 5 
o’clock 


ab 


me cap > : eats 
— dl - ir ’ ped yy a4 
. ow ts 


eae 


